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§6. Reduction of Horizontal Effects on Potential 
Measurements with HIBP using Active 
Trajectory Control 
A. Fujisawa, H. Iguchi, S. Lee, Y Hamada 
The 30 parallel plate energy analyzer (PGA), 
which was proposed by Proca and Green has an 
excellent capabilities, (i) wide acceptance angle up 
to second order focusing in vertical injection angle 
q, and (ii) high energy resolution. According to 
these advantages, PGA is often used as an energy 
analyzer for heavy ion beam probes (HIBP). 
In this application, however, horizontal 
injection angles of measured beam particles may 
not be kept constant. A active trajectory control 
method is being adopted in the HIBP on the CHS 
device to control the horizontal injection angle. 
Here we will describe the effectiveness of 
reduction of horizontal angle displacement using 
the active trajectory control method[1,2] for the 
potential measurements. 
Figure 1 shows the estimate of horizontal beam 
displacement ~x, during radial potential 
measurements.The measured vertical displacement 
l"), which is shown in Fig.1, is proportional to the 
space potential, as a function of the normalized 
minor radius r of the observation point. The error 
bars show the standard deviation of the 
fluctuations around the time average; the 
fluctuations contains both contribution of amplifier 
noise and fast temporal change of plasma 
quantities.The vertical displacement ll by 1mm 
corresponds to about 400 e V 
In Fig.1, the horizontal displacement is 
obtained under the assumption that the beam width 
at the slit is equal to the slit width Sw. The 
evaluated value ~x is shown to be less than 2mm. 
The horizontal injection angle displacement is 
etimated -1 degree. The following expression 
gives the corresponding maximum error 
approximately of 20eV; 
166 
where~F(30)=0. 125,~0(30)=1. 875. The 
derivation of this expression in details is in ref. 3. 
However, the beam horizontal position at the 
entrance slit can not be known exactly. This 
uncertainty may give birth to an additional 
horizontal displacement, that is 7mm( =Sx/2) at 
maximum in this case. If we assume the worst 
case of ~x(max)=9mm, The error caused by this 
uncertainty is sufficiently small, compared with 
the central plasma potential of about 300e V. 
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Fig. 1 Horizontal (squares) and vertical 
(circles) displacements of beam in 
the potential measurements using an 
HIBP on the CHS. These two 
displacements are shown as a 
function of the averaged minor 
radius of the observation point.The 
vertical displacement h corresponds 
to the space potential; the vertical 
displacement by 1mm 1s 
approximate! y 400e V 
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